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@ Golf ball with improved cover. 

® Compositions having balata and a modifier such as polyolefin rubber in an amount sufficient to provide a 
Young's modulus of 400-5.000 psi. These compositions can be formed into golf ball covers having surpnsingly 
improved resistance to shear damage. 
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FIELD OF THE INVENTION 

The present invention relates to golf t>alls and. more particularly, to golf ball covers made from balata 
formulations. 

BACKGROUND OF THE INVENTION 

Three types of golf balls are on the market: one-piece, two-piece and wound. One-piece balls are 
molded from a homogeneous mass of material, while two-piece golf balls are made by molding a cover 
about a solid core. The solid core can be a single homogeneous mass, a plurality of pieces, or have varying 
physical characteristics from its center to its surface. Wound balls have a cover molded about a wound core 
that is prepared by winding thin elastic thread about a center. 

Both two-piece and wound balls are made by molding covers about cores in one of two ways: (1) by 
injection molding of fluid cover stock material around a core which is held in a retractable pin moid; or (2) 
by compression molding preformed half-shells about a core. The prefonned haH-shells are formed by 
compression molding fluid cover stock material into half-shell molds and solidifying the cover stock matenal 

into a half-shell preform. ^ ^ - ^ ^ 

Balata was the standard material for golf ball covers until E.I. Du Pont de Nemours and Co. introduced 
Suryin®. Balata. however, continues to be an important cover material because of the control afforded by 
balata and because of the "click" and "feel" imparted by balata as compared to Surlyn®. 

"Click" refers to the sound made when the club impacts upon the ball, and "feel" is the overall 
sensation imparted to the golfer when the ball is hit. Although "click" and "feel" are not quantifiable, they 
are very real characteristics of any golf ball and some golfers prefer balata covered balls for these very 
reasons. 

The surfaces of balata covered golf balls, however, are prone to shear damage caused by grooves on 
the club face as the club face moves across the ball during impact. Shear damage often is shown as "scuff 
marks" on the ball surface. Scuff marks, although not as detrimental as cuts on the cover caused by the 
club face, nevertheless negatively affects the performance and durability of the ball. 

The art has made various attempts to improve the resistance of golf balls covers to damage caused by 
the club face. These attempts have focused on addition of dienes to the balata. U.S. Pat. No. 4.984.803 
adds cis-1.4 polybutadiene to balata. The disclosed formulations can have 5-30 phr of cis-1.4 poly- 
butadiene. . ^ U U I * * 

us. Pat. No. 4,792,141 shows blending of 3-40 phr of polyoctenylene rubber with 100 phr balata to 
provide improved cut resistance. Use of more than 40 phr of polyoctenylene. however, was found to 
35 produce deleterious results. 

U.S. Pat. No. 4,409,366 shows blends of balata and Surlyn^". Surlyn™ modified balata. however, lacks 
the click and feel provided by balata covered balls. 

Japanese Kokoku 91048944 discloses a moldable polymer composition of 30-90 parts by weight of 
trans-polybutadiene, and 70-10 parts by weight of trans- polyisoprene; or 30-85 parts by weight of trans- 
40 polybutadiene. 85-10 parts by weight of trans-polyisoprene and 5-30 parts by weight of cis-polyisoprene. 
The disclosed compositions have a balance of hardness, impact resilience, low deformation temperature, 
high curing speed. 

Other prior art methods have focused on vulcanization of the composition of the cover. U.S. Pat. No. 
5.037.104 describes a method of ensuring sufficient vulcanization throughout a cover material of a 70% t- 
45 polyisoprene and at least one of styrene-butadiene, natural rubber, or cis-polyisoprene. 

Although the art has provided golf balls with improved durability and cut resistance, nothing in the art 
shows minimizing shear damage by selectively modifying the composition to control the Young's modulus 
of the composition. A need, moreover, still exists for golf balls that have covers which show improved 
resistance to shear damage but provide the "click" and "feel" of balata covered balls. 
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SUMMARY OF THE INVENTION 



In accordance with the invention, compositions comprising balata and modifiers for reducing the 
Young's modulus of the balata are provided. These compositions can be formed into golf ball covers having 
55 surprisingly improved resistance to shear damage. 

The invention is directed to balata compositions having balata and a modifier such as polyolefin rubber 
in an amount sufficient to provide a Young's modulus of 400-5.000 psi, especially 1.000 to 3,000 psi. The 
modifier typically is 10 phr to 90 phr by weight based on the combined amounts of modifier and balata, 



2 



EP 0 613 700 A1 



10 



15 



20 



25 



30 



35 



40 



phr by weight based on the combined amounts of modifier and balata. 
DETAILED DESCRIPTION OF THE INVENTION 

settings of the machine are given below. 
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INITIAL SETTINGS OF TRUE TEMPER™ MACHINE 


Club: 


Sand wedge having box grooves 


Club setting: 


8 iron 


Pressure: 


94 psi 


Brake: 


34 psi 


Swing Plane: 


59 degrees 


Backswing angle: 


26 degrees 


Tee Height: 


0.375 inches 



E.p,„ing ». abov, «al s««ngs. Iw. dozen comm.,cl* ^"^f'^ZTl^^^Z 
«~»Vo"" S« . X Lr ^ » o, 00*0, 3« , « visua.. 
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comoared to the shear damage imparted to a set of six commercially available, randomly selected Trtle.sl 
rrr^ bairdamaged under actual playing conditions, i.e.. reference balls. The sett-ngs oHhe m^h..^e 
Z. arV adjusted to impart a level of shear damage to a second set of s.x commeraally available TWeist 
Tour-1W) tells ie Control Set II. equivalent to that observed in the reference balls. Using the same 
mach ne s^tlp ^ployed with the balls of Control Set II. six Titleist™ Tour-100 bal s amploy.ng the 
bala^ covers of the invention (test balls) are struck by the machine. Irnprovements -n^s-slance to 
Thear damage to the covers of the test balls relative to the balls of Control Set II .s evaluated by visual 

''"'TSTnducting the above tests, the club face is cleaned, sprayed with water a„d maintair,ed wet 
between every shot. Each ball is randomly selected from its respective category and is struck twice. The 
damaged area on the cover is visually identified and circled. .... ^ u o nf «v 

After the test balls are struck by the testing machine, they are visually inspected by a group of six 
people for shear damage. In order to assess shear damage imparted to the test balte. a comparison set o^ 
Ken reTerence standi balls having varying levels of cover damage are provided corresponding to the 
criteria below: 
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COVER DAMAGE 


Reference Ball Standard 


Rating 


No marks, no damage 


1 


Marked, no cut 


2 


slight cut. no material missing 


3 


Moderate cut. no material missing 


4 


Deep cut. no material missing 


5 


Cover cut & peeled, no material missing 


6 


Cover peeled, material Missing 


7 



Evaluation of shear damage imparted to the test balls which employ covers formed of the modified 
bala^ cLm^sitions of the invention is made by visual matching of the cover damage to the appropriate 
r^etnSTndard ball. Shear damage ratings are based on the average of six visual ratings according to 

t^e ^d'other aspects of the present invention may be more fully understood by reference to the 
following non-limiting examples. 

EXAMPLES 
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Example 1 

The components below are mixed in a two roll mill. The compositions are molded into half shells which 
are compression molded about a wound core into balls. 



Component 


Amount (phr) 


Balata 


80 


55% trans-PBD 


20 


Ti02 


17 


ZnO 


12.4 


Sulfur 


1.3 


Stearic Acid 


0.2 


Thiotax 


0.1 


Blue Pigment 


0.002 



All amounts are based on the combined weight of the trans-polybutadlene modifier and the balata 

""Te molded balls are immersed in an aqueous solution of RR2 crystals from Rockland Reaot-Rite Co 
Rockmart. Georgia to aid vulcanization. The Young's modulus and shear '^^^Sf/fJ'l^J ^^Jf^^^^^^ 
according to the procedures given above. Tensile strength is measured according to ASTM method D638- 
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84. The resulting physical properties and shear damage ratings are shown in Table 1. 
Examples 2-7: 

Following the procedure of Example 1, golf ball covers having varying amounts of 55% trans- 
polybutadiene are mixed with balata as shown in Table 1. Young's modulus and shear damage ratings are 
evaluated according to the procedures given above. Tensile strength is measured according to ASTM 
method D63&-84. The resulting physical properties and shear damage ratings are shown in Table 1 . 
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Example &-31 



Using the procedure of Example 1. balata is mixed with varying amounts of trans-poly butadiene, cis- 
polyisoprene. cis-polybutadiene, and styrene-butadiene to provide modified balata compositions. Two and 
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„„H hall, arP made as described above using each of these compositions as covers. Ihe 

compositions are given in Table 2. 
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Claims 

55 

1. A balata composition comprising balata and at least one poly olefin rubber modifier, wherein said 
modifier is present in an amount sufficient to provide a Young's modulus of 400-5,000 psi. 
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2. The balata composition according to claim 1 . wherein said modifier Is present in an amount sufficient to 
provide a Young's modulus of about 1,000 to 3,000 psi. 

a The balata composition according to claim 1 . wherein said modifier is about 10 phr to 90 phr by weight 
based on the combined amounts of modifier and balata. 

4. The balata composition according to claim 1 . wherein said modifier is about 20 phr to 60 phr by weight 
based on the combined amounts of modifier and balata. 

5. The balata composition according to claim 1 , wherein said modifier is about 20 phr to 40 phr by weight 
based on the combined amounts of modifier and balata content. 

6 The balata composition according to claim 1, wherein said modifier is selected from the group of cis- 
polyisoprene, ds-polybutadlene. trans-polybutadiene. styrene-butadlene, and combinations thereof. 

7. The balata composition according to claim 5, wherein said modifier is either of trans-polybutadiene or 

cis-polyisoprene. 

a The balata composition according to claim 1. wherein said modifier Is trans-polybutadiene and is 
present in an amount of about 20 phr by weight based on the combined amounts of modifier and 
balata. 

9 A golf ball comprising a core and a cover, said cover comprising balata and at least one polyolefin 
rubber modifier, wherein said modifier is present In an amount sufficient to provide a Young's modulus 
of 400-5,000 psi. 

10. The ball of claim 8. wherein said modifier is present in an amount sufficient to provide a Young's 
modulus of about 1,000 to 3,000 psi. 

11. The ball of claim 9, wherein said modifier is about 10 phr to 90 phr by weight based on the combined 
amounts of modifier and balata. 

12. The ball of claim 9, wherein said modifier is about 20 phr to 60 phr by weight based on the combined 
amounts of modifier and balata. 

13. The ball of claim 9, wherein said modifier is about 20 phr to 40 phr by weight based on the combined 
amounts of modifier and balata. 

14. The ball of claim 9, wherein said modifier is selected from the group of cis-polylsoprene, cls- 
polybutadiene, trans-polybutadiene. styrene-butadiene. and combinations thereof. 

15. The ball of claim 9, wherein said modifier is trans-polybutadiene and is present In an amount of about 
20 phr by weight of the combined amounts of trans-polybutadiene and balata. 

16. Ttie ball of claim 9, wherein said modifier is either of trans-polybutadiene or cis-polylsoprene. 

17. The golf ball of claim 9, wherein said golf ball Is either a two-piece or a three-piece ball. 
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